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(57) Abstract: 



PROBLEM TO BE SOLVED: To suppress deterioration in 
equalizing characteristic of a signal receiver caused by 
noise. 

SOLUTION: Multipliers 3 and 4 generate baseband 
OFDM signals by multiplying the intermediate frequency 
signal of OFDM signals received by means of a tuner 2 by 
carriers and an FFT circuit 5 performs FFT-processing on 
the baseband OFDM signals and outputs the processed 
signals to the division circuit 10 and pilot signal 
extracting circuit 8 of an equalizing circuit 13. The 
pilot signal extracted by means of the extracting 
circuit 8 is supplied to a thinning filter 9 and thinned 
through the filter 9 and the amplitude and phase 
components of the pilot signal are supplied to the 
division circuit 10. The circuit 10 divides the signals 
inputted from the FFT circuit 5 by the amplitude and 
phase supplied from the filter 9 and outputs the divided 
results to a demapper circuit 11. An FFT window circuit 
6 detects the length of a guard interval from the 
outputs of the multipliers 3 and 4 and outputs detected 
signals to a control circuit 21. The control circuit 21 
controls the band width of the filter 9 correspondingly 
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(57) [g*l] 

^t— ^/O- KWOFDMm^-Sr^fiK-rS. FFTH]!S 5 "C, r 
<D*<— K»0FDM{f -^SrFFmS U ^kElBS 1 3 

*. ^-r n y mi 8 x-ttw £*bfc-w 

-foy Mf *©tHi«»fc HtHlBllS 101: 

Mtglelfe 1 0 tt* FFTIHI8S5 <t(9A^^tt 

*U ^y^V^lHlKl ltffl*t5. FFT^^VK 
•?EH8 6«:, JMH8 3 3R*S4oa**>6» K-Y J" 
*/</K0ft£$rtfeHiU *W«**«l«iiaiS 2 l icmtJ 
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(2) 

1 

at, 

miasm^a-egm ufc*risoFDMm^»^- k-c 

fitrfBOFDM*S;-c-eill^ixfc{f ^Ki-g-^nS'-W O y Mf 

^£ttaH-£ttmtH^at> 

flWB*Biw*at?*BiB ufceawtt-e* ittrfE«i^a-T?« 

W**ifc«#«rBStHL-r**llt#a4: n £ 

t -r zmxm i tE*©«*5i«as«. 20 
[HMtois ] «ri5itm^aii> smb*- k-y >y-^ 

>-y- ^/K£>g £ tr^W-r S r. <t itSlt^ 1 

fiufeOFDM^T-fcit £ tifclf Z&iM * <ryzf 30 

MtBS:m^^s'7 p -eS:mLfcmilB0FDMffi^-$:«!Si-«a 

mffBSff^T' y 7*T*g<f LfcmffeOFDMff K-T V 

yvVK75ft£ Sr^W-TS^W^^ y rft , 

r- y 7X-<D^ikmm*fim-rz>Wn**r yrft Sr^tf i 
t *r«M» * {f -^-Sm^fe 40 
[flMCffe] OFDII**-ceiSS*Lfcfll#SrS«-*-*flr 

BufB0FDM#5£-CH£i£ £ *V7c« 5 gff * *ry~7 

t, 

mffBSm^T- y ^T-Sif LTcflfffEOFDMff Sffl 

HufBSff y ^T-Sff LfcmrlEOFDMff •^•ro^f- K-f V 
^^VK^g^Sr^m-rs^W^^yT'i:, 50 
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mm^m^yyx'^mm^m-Mf^Lx^ meant* 

[000 1] 

^(D13— Y4^9'W<T)&Z^n(&\^Xffl$i? 
»«r J: 0 r. 5 J; 5 lz Lfc, ft 

[000 2] 

h LT, OFDM (Orthogonal Frequency Division 

Multiplex) xmtt (tf^jattft^n^s^A) 

B£*vCV5„ r.«0FDM^p^^rfflV>^-^— f^i: L 
T\ gfcjtUdJoVTJi, Eureka 147 DAB (Digital Audio 
Broadcasting) ;#5S&fflV^c7 v^lf— tr^/5SgE(dBSi& 

{Ct5V'>T > ©EfdDVB (Digital Video Broadcasting) -T 

ZtlXttV „ ITU-R (International Telecom 
munication Union-Recommendation) (Cj3V>"C'b, H5*P 

[0 0 0 3] gtld-^— f ^^Pi^^nTV 5 Eureka 147 

-fey hUt&QPSK (Quadrature Phase Shift Keying) 1fi 
W5tc >-y-{d*f LTfH4£rf£o 

[0 0 04] — # % -r Hf5>3 ^*SciH»d*JV>T«:, 
fftM S: ^ t 5 iSJSijS S> * r 4: & % i!5^ 

easa**»*«>b*i.*. 

*$ix2.CD{d*fL, ^Hf5?3 Xjfei^f— ^f^^d^3V^T 

OFDM©**^*?©^^, QPSK, 64QAM, 16QAM^«C if 
[0 0 0 5] ^±&eiH(r*5VNTI*. — 

*»Sr«aWSii3fl«**ftBWi!iC«. ^rr% OFDM 



(3) 
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[0006] «-JS2|jS©Si@^S;tCQMim©^PSrffl^ 

^s^^m^-sr^b-rs (ttjE-rs) ^n^s>^„ ofdm 10 

Jj&.X'lt, gfHI!lT?FFT (Fast Fourier Transform) 

£T\ £ugBa>flH£&Jt£U ^Wit^L^e^KW«F 
[0 0 0 7] DVB-T^S;^i3V->T»i, El 9 o tt 

Vki'l'tfA'O) 1 2^(D«BjiSi^»LT 1 T\ 20 

yH*fc\ n y hfl©*iS««*©#X(fc«#* 3 86 
[0 0 0 8] rroH9»c*L-fc, «FW*-|^IiJSiS»*lRl 

K^Si:, 0 1 Ott^-TJ: l^0<t>), SSIK 

m^tz.oFMi/^#/u<D®m&fffl) oi/3 ©eaiffir«ti 

iifeSOT?, dvb-t^S:©^ o y Mi*'** — i'tt, 0 
FDM^Wtf/kft© 1 / 3 «F*1©«pra»-»i-S«Sffl:tB 

[00 0 9] 13 1 i te> roi ott'-n o ;/ Mf 
eaHMW***£U SHtflH|-«r«Mfc («IE) -f5» ft 

li, r^^lTS«Ufc«**rt»IBJII««# (IF« 
*) WHfcU *JW3i:**»4fc:Utfjb-C^3. * 
Sl3£3 t^§§4 Kfi % *»«£j«0» 7-C£j*i*i'U/fc 40 
tt«*ftE»c9 0*«**^IIKS**^fftl&*^^■CV^5 o JR 
JHi3£J|*JH»4l* v -tjft-CTu A***tfcflHJa»« 
*i»aS*i:«:*J|CU ^-^'O-K (SJS^ijS) ©OF 
Mift*fcSE*UT\ FFT(aIK5^W^jLTV>5o FFTIalSg 

> KWOFDMff -§-5rOFDM^IS-f"5o 
[0 0 10] FFT?W ^K*|g]gg6fi, *J¥S3 
§§4 0?W^J-f K©0FDMfg#*»P>, OFDMff-^- 

K-Y ^'VMPfBMSrflJffl LT, FFTdlK 5 ©FFT 
*»©BB»«)lK*t*5*-f >K>>ft*J«U FFTlHliSS 50 
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5fCHl^UTV>6„ 8&j2f2££fiSls]8g 7 fi, FFTS^VK 
LIH3S3S3 i^aLS4irW^LTV>5. 

[ooii] FFTia»5**m^-f*oFDufli»©**a6ait 

f±, «^E»g 1 3 Sr«fiE-T5^lHlK 1 Oi/tf n y h 

8 1± % A^3$tL3t«^?>^ a v vm^mm u m 

f&-7 4iv*r 9^W^)UTV^Sc <0^# 9»± x A^J 

SftfcvW ci y hm^-^rMra^S-rS rtt, 0FDMff-5§- 

10^m^)LTV>Sc BfeiflH]8& 1 0 FFT[a]gg 5 «fc 9 

At>£titz.oFmm%-<D&mmwi&. wmy^^d> 9 <t 1? 

A^J$ixfcej||8g«Ftt-C-|^»L, e£K-C«>S^«rMt« 
x-^y tfVi/ialKi 1 l'W^-rs± ptr/i^tLTV^ 
«. r^yt Vi/lHlSSi ltt, BfeHCiaKi 0J:t»A^J* 
#■©« ^ J: 9 ea&W*Sr*5E-*-5. x-v y t'>- 

#^-T54i^^i^ r.©x-vs/tf^^niKi l^-fcv^ 

[0012] TPS^ffiUlSS 1 2 f4. FFTElgS 5 (Dliitlfr 
TPS (Transfer Parameter Signal) <b$fc£*L545i£ 

— A^«j«§ixTV»S) »c:33Ft6S*ji*-^#«J^^b 
0FDM«6^o^p^, ^-K-rv^^/H*«We4f 
Sr-^/^-CV^S. TPSfelttllHl^l 2f4, fftffl UfcfiiUfflffll 

{f^f'-g-^^SOFDMggilliKro^ig^^l'S^v^T, ^ 
y f^^IsIBSl 1 SrfflWb, QPSK, 1 6 QAM, 6 4QAM& 

[0 0 13] J5c»r, ^wSbfP^rov^r|}iK-r5. f^^.— 

*U JWHB3i*||E»4ta*-r« 0 ft*tt3£*H[ 
S§4tCfi x «a6«4j*EII8 7-C4j*Ufc. ffitB*?9 0« 

aS^a6^RKH]8S7 < t'?^^nfc«Rill)Ki:Srm 
WL, ^^VKWOFDMff-f-Sr^L, FFT(hJ2S 5 f£ 
Mtl-fZo FFT|h]K5I±. A^)^tt7t-<— ^^VKOOFD 
Mff^-SrFFTftiSLT, OFDMff-^SrttlS-rSo 
[0 0 14] /^a y bm^itim^8i±. FFTOK 5 



(4) 

5 

HEBS l o fi, fft|e185 J:9A;>j£*W$:«P{H§-&> 

m^mc^m-r^^^w^-t^o «*.wu fft 

1/2^^5, ^(HlKlOT, FFTIhJ 

gg 5 x y> a*> zntzm %-<z>mi® ^mm ? * 9 nm® 

mmx-mm-nti. 7c©i (= (1/2) / (1/ 

2) ) <DMm<om^znz>zt&x'Zt> 0 \§im\^ 10 

[0015] y f^lalgg 1 1 tt, BfcgtlalSg 1 0 «fc 
>3 tH* *tbfcft *©ft #*fr^ y f^-TSo TPS& 
WlHlKl2tt % FFTIhIK5 J; t)tb^3^tb5m 

tt^FJItSr^ye^iaiSl 

Vm^> \ ltt, tps^WIhI?§i 2a>&0KH:&3;lfftttt: 
10 0 1 6 J 

fiOft$t»t5«^i:Lr, 1/4, 1/8, 1/1 

[0 0 17] rcfc^uu t£*©3£«lix W7-<^ 
9o?#*jEffias, K-Y>^^/M5flrtftv>i/4»4i 

•? M^OFDMff Lfcig^f*. *<Ok£. 
[0018] *^W»irwJ: 5^ia(-^-c^$^fc 

[0019] 

[^Jg&fi?&1-5fc«>e>#®] flt*S 1 KIEttrom 

a t , *flr*a-e*« ufcoFDMft zmm^m 

ft fgfgff L fc 0FDM{f-5§-©#— K^f yjC^vwSSS: 
5, 50 
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[0020] I&JliJS 5 KfEfJOff ^-Sm^SHi. OFDM^r 
7- y zfX^m LfcOFDMlf -^Sr«^-r •Sm^^.-r 7°i: , 

«P3*7- y^xmm vtzmmm ^*mi-*z>mt*7- y 

-ft , gmxr-y ^-CSff LfcOFDMff -5§-<Z)#- K-T V* 

[0021] ftjfcjg6 \cmm(ommmm-i. ofdm^t? 
eig^fcm^&gfi-t-sff^-gffgiaK, ofdm^t- 

^ , T-g«L^0FDMft^-4rmi§-r5«i§^-rs'7 s is fflP 
t, SfS^-r v :/-T?g{f L£:0FDM{f K-f 

iwgitmut, m\\L^y- y^x'^vcvm^um 

[0 02 2] 1 ^fa«Off 5 

[0 0 2 3] 

MLX*&W<D!ft®.$:&&-t-Z>b. ^51:45. m 

[0024] fg*« 1 fCfE^Wff -^ff 3SB»±, OFDM^" 

^-2) t» S«*a-eS«LfcOFDII«#-S:ttil 
i-5tm#S! (0>J^^ HI 1 WFFT08S 5 ) 
«T?«PLfc«-§-Sr<S5flSi-»*ft:*a (0iJx»i. Bio 
^-ffcE8Sl3) gff^aT'gff L fcOFDMff 

©fft^^^k liaise) t. mw*a^ttjife*^» 

J^LT, «Mfc#aSrM»f SMWi^a (M^ttf. Ell© 
[0 0 2 5] HMtfi 2 Icfi3«t0>flr-9M1&BM\ ^Yb^ 

a* s . oFDM*s;-ceai$*vfcft m^^. ti z> &yv 

m#«wisiifS8) ttafftTfttmsftft^nyh 
oFMfli*©ea»tt**iw*-«ii«w*a (« 
ii©ii7^/^9) fflw^ax-«fflufc 
ea«H*-c, «w#a-?«fi**bfc«*sri8«-*-«BSdi 

#a (Mxli, H l <9HtHlBll& l 0) i:Sriix.Sr tt: 
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[0026] m i tt* &&w*mm \^tim^tmmm<o 
m&.MZTrrfyaytmx-jb'o. mi i\c*t&-tz>t$# 

•rs. 

[oo27] -ttefrh, mi (Dm^m&mte. s##> 

Ell i(r*Ufcm-§-Sff^Si:l^«ro«SfiS;^*LT 
U ^r<D«IWm^-SrSiI^[H]^ 2 1 Ktitt/j-TS £ £ 

d 1 1 \z.*mz>m&bmmx$>z> 0 

[0 0 2 8] 0 212, 0 1<£>FFT£'l'>'K;>[E]8&6<£>tg 

ejt, ^^iismus 3 i km%s#fmmm®&3 2\c 

tiTc^—x^^ KcO0FDMff-§-*s. tffitSA^cfilW 
5= ^ffilBff-»lHlK3 3tt, *^S3it>A^J^Hfc 20 
ft^-Srf (t) i:U &%stiffflmm®&3 1 J:>9A;*j£ 
ft;fc«^£f (t-r) ir-TSi:#, 

«re i &mw-tz>o 

[0 0 2 9] 
[SSfcl] 

J^f(t)f*(t-r)dt (1> 

[0030] mm^mm^mm^ 4 rottw t» u-c ttf 

[0 0 3 1] «3ff«IH^-»L|H]S&3 3<DW^ i tqlt f& 30 
*fffi|H]?S3 4^ffiffi1^ttllal8S3 7^^i^^^^TV^5 0 £ 
*ffiStElK3 4 ft, A*l£*Lfcff4§- i iq©*6»ffll:, 

( i 2 + q 2 ) 1/2 b L-C«JM-<5. *6*Mif!§]8 3 4 row 
*Jfi, bf-^&miSliS&3 5K{fef&£;h<5„ f-^&ttilEl 
883 5f2, jffe«-#LlHSS3 4 J; >?A^^nfciffe*t#[i:, T- 

[0 0 3 2] ¥U3eiH]Sg3 6Ji> 03ro7c-ft- M- 

^-rsaasrutTLT, FFi®&5icf*iM.-rz>#v>?<D 40 

W^Sr, FFTlHl»S5^FFTi|l[^Sr^-r5^-l' 5^fflS 
Wbtt&mW^A'X (W>KW i:L-C, FFTIhISS 5 

W*£*&»p[Hl8g2 l^W^-f-So n^SIKS 6tt* 

«BBtHHSIIS3 3K, «BW*fc#tf5«#©JWRIA*: 

[0033] 3 7 *aMgHft|-J*lE]l& 3 

3iOA^J £ivfc{f -S§- i <k q ©{StBSSSrtarT 1 ( q / 

i ) b isxmm l> ufefiffiisii^aa^iffi^iHiK 50 
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7^m^jur^5„ 

[00 34] jJclr, @3©7n- hSr^fi&LT, 
FFT^-O K^(Hl?S6<Oi!if^Sr^-L>^ v 0 1 <£>HJS<DJ£ 

W®&3 3\ai^ mgs§3, 4io > i3 4 (a) ir^-r 
s^jjow (t) tfAJjztizbbhi^ tftfrmmmm 

08&3 1, 3 2«r^-LT. 04 (B) \Z.iwt*s^i$.j\> I 
(t-r) ri*A;*j£*t-5. v'V/tf/H (t-t) li. -> 

y#^f (t) \z*ivx, m^^^m^mm-r^ 
T&Ttznm&zixxte*) » 04(^-r±9t-, 

f (t) ir->^#/W (t-t) <M}—Y4-s9'<-ji> 

m~<D?<< 5 ^rxmmmMft-w&}m3 3i~a*>z 

[00 3 5] lg§!lfilMff3?le]8S 3 3 I*, _kfEi£ (1)1- 
tot, v-^Ttf^f (t) t^^-^/Uf (t-r) <D& 

[0 0 3 6] rwiH^ii, ^S3roi±l^-rs{f^t, 

^r^ras®iHj*8 3 i (omti-r?>m^b <omxftt>nz> 
bb-hiz, m%.®4<ototrrz>m^b. &&}&ffflmm\m 
&3 2<Dmjj-fz > mt§rb<offlizis\ l ^xnt>*tz>o s&#ro 

[ 0 0 3 7 ] *fe*f{itlHl£& 3 4 fi, m^" i Sri^bfcffli: 

-^eiW[l]*S3 5^W^j-f-S„ 
[00 3 8] m*+BB8fh^(HlfS 3 3 i)K ±IBS; ( 1 ) t-c 

3 4row^-rsitew»±, 0 5 (a) i^m-rxo^ u 

— >?'<J\'(Dfm\zi$^X}z%t£ffi.*m-tZ>h<Ob 

*6*Httni88 3 4 ©ta^tt, 05 (b) ^-r<t5 

^5. f-i?^ailH]gS3 5<7>SW(±. 05 (A) (r^ 

-rm-&i, 05 (b) ^-fms-w^-rtMDm-g-zkWi 

[0 0 3 9] f-^^miHl8S3 5<fci5, S«Pffi«Ji<Ojfe 
S tilt i: A^3 *ixfc i: 

W^IhISS 3 6 li, ^f^/S2|cfc^T, rtifS-rs 

[0 0 4 0] ^xs/7°S 3»-*J«/ , 'T, ±a>L-fc^ 

^s'T'S llCtJttS^t^OfttaASx ^roOFDM-»- 
5i?/^^ro^^T||^T^4^•5„ tut, ^r- y^"S 4 

t, iiLfc^f^ys 2^*jit5^i^ro*a.a^ 
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[004 1] m&SlK 3 6 I*. *x y^S 5 t£*5^T. 

t?**e>iXfc«F«| t p (t p 2 - t p 1) 

| (tp2-tpl) - (t+An) 

[0042] R.H *#/h£v*»Mrc*> 

£ Q ttoT, ±12 (2) SCsWrtSE-rSirV^^itt. 1t 

±15^ (2) tm&tstitc^t^i^tA. mmftmn 10 

s/^se^Jl^ fijja§ll&3 6tt. tt«ffiHtH*liltt3 
3^W»JHnAS:5E«r**5«!aSrS8fT-*-5. 

I*. 1/4, 1/8, 1/16, 1/3 2<£>4*i?S7&Sffl 

[0 0 4 3] — Jj, *ti/-?S 5 fcSSV^T* _Lf55£ 
(2) ^jUJBSttfctWjeSn*:*^, ^y^S7l: 

SS*r»*Si-5«Sr«||lpiaK2 licayj-rs. fflttlilB 
2 l^A^SixSo »J»I1IK2 A**ix*:^— K 

>-^/^^si/40!>i**t>fi<49. l/32^i& 

9 * *<0#*:**. l§#0>« 
[0 0 4 4] £ e>(^ J^s^S 8fc*5V^ «£[H]K 

fc£#. 0fS©^V^SrFFT|llK5ta^$^i:5 o FFT[hI 
»5tt, A**ixfcii^^*riS*4: Lt (C-O'K 40 
^U) , 4 ±9A^**LfcOFDM«-g-<OFF 

[0 0 4 5] {£fB&£H[I]&&3 7«u «-*§• i tiS^r 

q^ffi^b. {itelSlltan- 1 (q/i) U 

[004 6] *OffiO»f£ttu 011 <Z>»fr £ ia*T?fc 

[0 0 4 7] H6tt. fR2(Dmifc<Dj&m<DmfStm$:&l* 
TV^ 0 r<0«J««^*5V^Ttt, TPStftHJIsIBl 2i«, 50 
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^V^i*t 4:. VHRfeHtHlLliltt 3 3X^12)5 
I £R, (2) 

* j ? > oFDM»aias^*i8*a:©fl&^ k-y >?'<Mcm 

**I^BIi-*««S:ttmU rix«r«l«i|HllS2 1 tW* 
Sa?^»JCSUT*IH7^/u^9S:f|l(»i-5. r^^t^ 

[0 0 4 8] H7tt, tR3^f^SOiAflt:SL 

TV^ Q roWfifceBK^TJi, FFT^-f ^K^0B6 
fcJiOtftUlSftfcXf-K^^^/i^^ft*^**^. TP 
Sj&ttilUBl 2^±t)ttUi*ixfc^-K-<^^/^n^fi 
SfcH-*-«flMR*s* M#PIbIIS2 n:«»Sh, «MPIS(5 
2 111 mJj<D$- ^*^/ucoS*^Bi"*-5«** 

[0 0 4 9] -f-fc*>*> % ftJ^pmBg 2 1 H8CD^n — 

TPS<^HilH]SS 1 2^)X7-77^^Bt5o TPStft 
tUIHK 1 2 fit. FFT[«1SS 5 <fc 9 A^J $ ttfcTPSOR 9 

lir% r.<^TPStftffllUKl 2^fo<^3i9 — 79^S:tft 

[0 0 5 0] trjE5FSB<7?K9AS^-f-5i: % ^^y^S 
1 2\z.&\,^XWfc£fttcm&. ^"r y^S 1 3 dit^. 

HfflllHlSS2 1(1 TPS^ffllElSSl 2^fett«SiX5^— 
M^#s</U<D&i$l£m+&ftW&fflm^l^ FFT^ 

-f ^K^B1K6 ± 9 A***t5^f— K^y^^OftS 

^*fLT, ^f$/^S12m^ ^7-77^ 1 

(-ii^ fflfflHalB 2 1 «u FFT^-T V K»?|h]K6 «t 9* 
»**tfc*— K-f ^^KOft*-ettft<. TPS^WIhI 
K 1 2 ± 0 3 ttfc K'f y^/^wft S u 

[005 1] Xr- yZfS 1 3^^(i^^5/^S 1 4 <D%± 



(7) 
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[0 0 5 2] ^(DXoi'. % 3 <D%M(Otem\Z)S^X 
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